Opioid peptides are substrates for the bifunctional enzyme LTA4 hydrolase/aminopeptidase.
We determined if any naturally occurring peptides could act as substrates or inhibitors of the bifunctional, Zn2+ metalloenzyme LTA4 hydrolase/aminopeptidase (E.C.3.3.2.6). Several opioid peptides including met5-enkephalin, leu5-enkephalin, dynorphin1-6, dynorphin1-7, and dynorphin1-8 competitively inhibited the hydrolysis of L-proline-p-nitroanilide by leukotriene A4 hydrolase/aminopeptidase, consistent with an interaction at its active site. The enzyme catalyzed the N-terminal hydrolysis of tyrosine from met5-enkephalin with Km = 450 +/- 58 microM and Vmax = 4.9 +/- 0.6 nmol-hr-1-ug-1 and from leu5-enkephalin with Km = 387 +/- 90 microM and Vmax = 6.2 +/- 2.5 nmol-hr-1-ug-1. Bestatin, captopril and carnosine inhibited the hydrolysis of the enkephalins. It is noteworthy that the bifunctional catalytic traits of this enzyme include generation of an hyperalgesic substance, LTB4, and inactivation of analgesic opioid peptides.